Subchronic Exposure of Mice to Cadmium Perturbs Their Hepatic Energy Metabolism and Gut Microbiome.
Cadmium (Cd) is an environmental pollutant known to cause liver damage; however, the mechanisms of its hepatotoxicity remain poorly understood. In this study, the effects of subchronic exposure in mice to low doses of Cd on energy metabolism and the gut microbiome were evaluated. The exposure of mice to 10 mg/L Cd supplied in drinking water for 10 weeks increased hepatic triacylglycerol (TG), serum free fatty acid (FFA), and TG levels. The mRNA levels of several key genes involved in both de novo FFA synthesis and transport pathways and in TG synthesis in the liver also increased significantly in the Cd-treated mice, indicating that alterations of these genes may be a possible mechanism to explain subchronic Cd exposure induced hepatic toxicity at a molecular level. As for the gut microbiome, at the phylum level, the amounts of Firmicutes and γ-proteobacteria decreased significantly in the feces after 4 weeks of Cd exposure, and the quantity of Firmicutes decreased significantly in the cecum contents after 10 weeks of Cd exposure. In addition, 16S rRNA gene sequencing further revealed that Cd exposure significantly perturbed the gut microflora structure and richness at family and genus levels. The alteration of gut microbiome composition might result in an increase in serum lipopolysaccharide (LPS) and induce hepatic inflammation, which may indirectly cause perturbations of energy homeostasis after Cd exposure. Taken together, the present study indicated that subchronic Cd exposure caused the dysregulation of energy metabolism and changed the gut microbiome composition in mice.